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C h a p t e r  V 

ADVISING M A N A G E M E N T  ON SOLVENCY AND SOLIDITY 

S e c t i o n  1: O p e r a t i n g  withi~ a C h ~ o i n g  V a l u a t i o n  P e r s p e c t i v e  

T r a d i t i o n a l l y ,  v a l u a t i o n  has  b e e n  a s t r a i g h t f o r w a r d  p rocess .  Using 

c o n s e r v a t i v e l y  l o a d e d  v a l u a t i o n  t ab les ,  d e t e r m i n i n g  r e s e r v e s  was r e d u c e d  to  a 

m e c h a n i c a l  c o m p u t a t i o n  which  did no t  v a r y  f r o m  y e a r  to  y e a r ,  e x c e p t  wi th  the  

o c c a s i o n a l  change  in r e s e r v e  s t a n d a r d s ,  new m o r t a l i t y  or m o r b i d i t y  t ab l e s  or 

v a l u a t i o n  i n t e r e s t  r a t e s  and s u b s e q u e n t  issue of  new po l i cy  se r ies .  The va lua t i on  

p r o c e s s  f r om  the  m a n a g e m e n t  p e r s p e c t i v e  insu red  t h a t  t he  c o m p u t a t i o n  p r o c e s s  

wen t  on in a s m o o t h  and t i m e l y  m a n n e r  and t h a t  t he  unde r ly ing  r e c o r d s  we re  

a c c u r a t e .  With the  i n t r o d u c t i o n  o f  h i g h - s p e e d  c o m p u t e r s ,  mos t  of  the  c o n c e r n  in 

this  a r e a  was a l l e v i a t e d .  

Va lua t ion  had b e c o m e  p r i m a r i l y  an a c c o u n t i n g  p r o b l e m ,  a lbe i t  one wi th  a 

d i s t i n c t i v e  i n su r ance  f l avo r ,  and was s u b j e c t  to  t he  p r e s s u r e s  a s s o c i a t e d  wi th  

a c c o u n t i n g  c o n v e n t i o n s .  The  r e s e r v e  m e t h o d  chosen  for  a new po l i cy  s e r i e s  

o f t e n  t u r n e d  on the  p r e v a i l i n g  t ax  c l i m a t e ,  and t ax  c o n s i d e r a t i o n s  w e r e  n e v e r  out  

of  mind  when r e s e r v e s  w e r e  s t r e n g t h e n e d .  C o n v e r s e l y ,  i f  the  l eve l  of  new sales  

p r o v e d  an undue  s t r a i n  on surplus ,  r e l i e f  cou ld  be  o b t a i n e d  t h r o u g h  the  adop t i on  

o f  t he  CRVM r e s e r v e  s t a n d a r d .  I t  did no t  t a k e  an a c t u a r y  to  a p p r o v e  dec i s ions  

based  on sound bus iness  p r inc ip l e s .  The  emphas i s  was on m a i n t a i n i n g  a t t r a c t i v e  

s t a t u t o r y ,  G A A P  or  m o d i f i e d  G A A P  f i nanc i a l  s t a t e m e n t s .  M a n a g e m e n t  had  

b e c o m e  a d e p t  a t  exp la in ing  t he  s o m e t i m e s  con fus ing  n u m b e r s  which  r e s u l t e d .  

The  unde r l y i ng  r e s e r v e  s t a n d a r d s  w e r e  c o n s i d e r e d  c o n s e r v a t i v e  enough  to  c o v e r  

all bu t  t he  m os t  s e v e r e  e x p e r i e n c e  and,  if  surplus  l eve l s  we re  s u f f i c i e n t ,  t h e  

c o m p a n y  should be  ab le  to  w e a t h e r  any th ing .  
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What c o n s t i t u t e d  s u f f i c i e n t  surplus  was d e t e r m i n e d  p r imar i ly  by m a r k e t i n g  

c o n c e r n s  and the  n e c e s s i t y  of  ma in ta in ing  a good "rat ing."  Surplus t a r g e t s  se t  by  

r e l a t i v e l y  s imple  fo rmulas  wi th  the  m a r k e t p l a c e  in mind p rov ided  the  amoun t s  

no t iona l ly  e a r m a r k e d  to c o v e r  a d v e r s e  e x p e r i e n c e .  It  was  c o m f o r t i n g  to know 

tha t  m a r k e t - d r i v e n  surplus  l eve l s  would  in f a c t  have  c o v e r e d  the  mos t  d ras t i c  of 

a s se t  de f au l t  e x p e r i e n c e  or m o r t a l i t y  f l uc t ua t i on .  As long as i t  was gene ra l ly  

a g r e e d  t ha t  s t a t u t o r y  r e s e r v e  l eve l s  s u f f i c i e n t l y  c o v e r e d  the  risks involved,  t h e r e  

was  no n e e d  to  a c t u a l l y  i d e n t i f y  surplus  or r e s e r v e s  wi th  spec i f i c  asse t s .  

C o n s e q u e n t l y ,  t h e r e  we re  no means  to  a c c u r a t e l y  d e t e r m i n e  the i r  adequacy .  

With the  r e c e n t  d r a m a t i c  i n c r e a s e  in i n t e r e s t  r a t e  vo la t i l i ty ,  p e r c e p t i o n s  

abou t  r e s e r v e  a d e q u a c y  or surplus  s u f f i c i e n c y  have  tu rned  around.  Widespread  

d i s i n t e r m e d i a t i o n  has  shown t h a t  book  va lue  su r r ende r  g u a r a n t e e s  can  pose  a risk 

to  so lvency  no t  c o v e r e d  by  the  t r ad i t iona l  r e s e r v e  s t andards .  New p r o d u c t s  

des igned  to  s a t i s f y  the  consumer ' s  a p p e t i t e  for  high g u a r a n t e e d  r e tu rns  have  

e x a c e r b a t e d  the  risk. The sudden  i m p o r t a n c e  ass igned  to  the  i n t e r e s t  r a t e  r isk 

u n c o v e r e d  a w e a k n e s s  of  t r ad i t i ona l  va lua t i on  m e a s u r e s .  Book va lue  was  less 

i m p o r t a n t  as  an i nd i ca to r  of  so l id i ty  than overa l l  cash  f low.  This r e a l i z a t i o n  led  

to  the  cal l  for  m o d e r n  m e t h o d s  of  ana lys i s  to  c e r t i f y  t ha t  r e s e r v e s  a re  he ld  in 

i n v e s t m e n t s  su i t ab ly  m a t c h e d ,  g iven  r e a s o n a b l e  r e i n v e s t m e n t  assumpt ions ,  to  

p rov ide  for  g u a r a n t e e s .  

In this r e v i s e d  f r a m e w o r k ,  r e s e r v e s  b e c o m e  m o r e  than a c c o u n t i n g  en t r i e s ,  

and the  ro le  of  surplus  as a c o n t i n g e n c y  r e s e r v e  is m a d e  expl ic i t  through mul t ip le  

s c e n a r i o  t es t ing .  Tes t ing  in a r e a l i s t i c  env i ronmen t  r evea l s  the  e x i s t e n c e  of 

c o m p l e m e n t a r y  cash  f low p a t t e r n s  t ha t  may  deve lop  among  p roduc t s  or l ines to 

a c t  as impl ic i t  hedges  reduc ing  ne t  exposure .  A d e q u a c y  of r e s e r v e s  and surplus 

V-Z 



in this revised se t t ing can no longer be de t e rmined  by comparison with reserve  

fac tors  or surplus formulas,  but must be demons t r a t ed  by a carefu l  considerat ion 

of the assets  and liabilit ies involved under a var ie ty  of economic  scenarios.  The 

tools p resen ted  here  as an aid in the ac tuary 's  work extend natura l ly  to provide 

answers to questions of product  design, inves tment  mix and overall  growth 

objectives.  

Sound business judgment  now requires a g r ea t e r  degree  of risk managemen t  

through product  divers i f icat ion and compat ib le  inves tment  policy. The ac tua ry  

will be called for advice on the soundness of risk management .  This new analysis 

emphasizes  methodology,  but has not fundamenta l ly  changed the 'goals set  for 

surplus management .  It has brought a new real ism to the task of measuring 

surplus needs which has implicat ions for managemen t  and pricing. Af te r  all, the 

purpose surplus is held must u l t ima te ly  guide its al locat ion and set  pricing 

s tandards for its development .  

S e c t i o n  Z: Surplus Layers  

In discussing some of the implicat ions of new methods for se t t ing surplus 

policy, it is useful to consider surplus as exist ing in several  layers  which have 

been ident i f ied through scenario tes t ing with specif ic  inves ted  assets.  These 

layers  not only a t t e m p t  to quant i fy  the corresponding risk, but also provide 

guidance in select ing the asset mix which should comprise tha t  layer.  Together  
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with  po l i cy  r e s e r v e s  i d e n t i f i e d  wi th  s p e c i f i c  i n v e s t e d  asse t s ,  surplus l aye r s  a re  to 

s e r v e  four  ro les :  

. 

S. 

. 

M a r k e t  Value or Cash  F low Surplus: A s s e t s  r e q u i r e d  in a con t i ngency  

to  s u p p l e m e n t  r e s e r v e s  in ma tu r ing  all ex i s t ing  po l i cy  obl igat ions .  

So lvency  or "Book"  Surplus: Asse t s  which,  t o g e t h e r  wi th  M a r k e t  

Value Surplus and bas i c  po l i cy  r e s e r v e s ,  a re  s u f f i c i e n t  to  br ing the  

to  min imum s t a t u t o r y  leve ls  th roughout  the  t o t a l  book  va lue  

s cena r io s  t e s t e d .  

Sol id i ty  Surplus: Addi t iona l  surplus  held  to fund new sales  and 

t 

main ta in  a con t inuous  cushion in e x c e s s  of  legal  r e q u i r e m e n t s .  

Vi ta l i ty  Surplus: A s s e t s  ava i l ab le  to fund new g r o w t h  or back  new 

v e n t u r e s .  

The ove ra l l  l eve l  of  ava i l ab l e  surplus  is u l t i m a t e l y  d e t e r m i n e d  by  p ro f i t  

marg ins  a l lowed  in the  m a r k e t p l a c e .  Within t ha t  cons t r a in t ,  i t  is m a n a g e m e n t ' s  

goa l  to  m a x i m i z e  the  surplus  held  a t  the  th i rd  and f o u r t h  l eve l s  to fund new 

g rowth .  The a c t u a r y ' s  conce rn  is t ha t  a d e q u a t e  surplus  be  held  in the  f i r s t  two  

l eve l s  to cove r  r isk.  This s t r u c t u r e  r e v e a l s  a p o t e n t i a l  for  s t a l e m a t e  tha t  may  

only  be  avo ided  if  b o t h  s ides  work  t o g e t h e r  to  d e t e r m i n e  which ac t ions  - -  

mod i fy ing  i n v e s t m e n t  po l icy ,  r edes ign ing  p r o d u c t  g u a r a n t e e s  or d ivers i fy ing  the  

p r o d u c t  mix - -  m a y  f r e e  surplus  f rom the  f i r s t  t wo  leve ls  to fund fu r t he r  g rowth .  

Each  c o m p a n y  mus t  e x a m i n e  the  s t r u c t u r e  of  i ts  surplus  in l ight  of  i ts  d i s t i nc t i ve  

l imi t a t i ons  and goals .  
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Z.1 Market Value Surplus 

This pu re ly  e c o n o m i c  measu re ,  also ca l l ed  "cash  f low" surplus,  expresses  

the  a c t u a r y ' s  p r i m a r y  conce rn  t h a t  s u f f i c i e n t  add i t iona l  a s se t s  be se t  aside to 

m a t u r e  all  ex i s t ing  obl iga t ions  under  adverse  expe r i ence .  This single m e a s u r e  

gives the  p o t e n t i a l  cos t  or amoun t  a t  r isk,  g iven  the  ex i s t ing  deg ree  of m a t c h  or 

m i s m a t c h  b e t w e e n  the  l i ab i l i ty  and asse t  cash f lows.  Appl ied to i n t e r e s t -  

s ens i t i ve  l iab i l i t ies ,  this  m e a s u r e  can only be  t a k e n  under  t he  a s sumpt ion  of 

f u t u r e  i n t e r e s t  r a t e  pa ths  or scenar ios .  In a r ea l i s t i c  i n v e s t m e n t  s e t t i ng ,  i t  

ex tends  n a t u r a l l y  beyond  the  i n t e r e s t  r a t e  r isk to  al low s t u d y  of  the  t i m e -  

dependen t  n a t u r e  of the  o the r  major  risks, a sse t  de fau l t s ,  m o r t a l i t ~  f l u c t u a t i o n s  

or gene ra l  pr ic ing  inadequacy .  

A w e a l t h  of  i n f o r m a t i o n  is made  ava i l ab le  in this  process .  At  each  

dura t ion ,  the  m a r k e t  va lue  based  on cash  f low p r o j e c t e d  f o r w a r d  f rom t h a t  point  

m e a s u r e s  the  exposure  if  the  e n v i r o n m e n t  r e m a i n s  f ixed  a t  i ts  cu r r en t  level .  

Whereas  a scena r io  m a y  cal l  for  a changing  e n v i r o n m e n t  wi th  cyc l i ca l  i n t e r e s t  

r a t e  pat terns~ for  example~ the  m a r k e t  va lue  d e t e r m i n a t i o n  a t  each  i n t e r m e d i a t e  

point  uses the  f ixed  y ie ld  curve  spec i f i ed  fo r  t h a t  du ra t i on  to p r o j e c t  values  in to  

the  fu tu re .  At  the  end of  each  run, then ,  no t  only  is i t  known w h e t h e r  s u f f i c i e n t  

funds were  ava i l ab le  to survive  t h a t  s cena r io ,  bu t  also w h e t h e r  survival  could 

have  been  ach ieved  had  the  e n v i r o n m e n t  r e m a i n e d  f ixed  a t  any of the  

i n t e rven ing  levels .  This las t  po in t  is i m p o r t a n t  in t h a t  i t  r e l a t e s  to  the  m a r k e t ' s  

j u d g m e n t  of  con t inu ing  v iab i l i ty  at  each  i n t e r v e n i n g  point  in the  scenar io .  Thus, 

even  if  survival  s e e m s  assured  over  an in i t i a l  s e t  of t e s t i n g  scenar ios ,  and if  the  

m a r k e t  va lue  at  any du ra t ion  b e c o m e s  n e g a t i v e  for  any of the  scena r ios  in t h a t  

se t ,  t hen  a new scena r io  has been  i d e n t i f i e d  over  which  survival ,  a t  l eas t  in the  

m a r k e t ' s  opinion, is doubt fu l .  
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It should be clear that this layer has an alternate characterization of 

particular significance to management. If surplus falls below this level~ 

management has identified a scenario that poses a risk of ruin outside its 

control. With surplus above this level~ management has some flexibility to stave 

off potential technical insolvency or meet near term cash needs by restructuring 

its asset or liability portfolios. This could be accomplished~ for example~ with a 

program to realize capital gains where possible or to accelerate the profit 

recognition of products through a reinsurance program. With surplus below this 

level~ however9 there is no hope of surviving the scenario. In a sense~ if 

diversification can lead to a lower level of surplus~ the "market value" surplus 

requirement determined here measures the non-diversifiable or non-insurable 

component of risk assumed by the company. 

The methods and considerations involved in this determination have already 

been covered in the preceding chapters. It is important to recall~ however~ that 

surplus funds determined in this manner are to be identified with specific 

invested assets~ with determinable cash flow characteristics or market value. 

Further~ the test at this level does not relate to any accounting convention9 but 

rather is intended to reflect the market's judgment of ultimate cash flow 

adequacy. 

The a c t u a r y  is no t  cha rged  wi th  advising t h a t  each  line or p roduc t  be 

a l l o c a t e d  s u f f i c i e n t  surplus to ge t  it  t h rough  i ts  own wors t  scenar ios .  The t e s t  is 

m e a n t  to  be appl ied to the  company  as a whole,  D i f f e r e n t  l ines or p roduc t s  will 

exhib i t  va ry ing  degrees  of  s t r e n g t h  or weakness  in a given scenario~ and the  

"wors t  case"  scenar io  for  one m a y  not  be the  s a m e  for  o thers .  Amount s  held in 

surplus will have  more  u t i l i t y  than  s imi la r  a m o u n t s  locked  in mul t ip le  s e p a r a t e  
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s t a t u t o r y  r e se rve  i t ems .  It  fol lows t h a t  e f f o r t s  to  r e l e g a t e  these  amoun t s  to a 

bas ic  s t a t u t o r y  r e se rve  s t a t u s  should be res i s t ed .  

Z.Z Solvenc~v Surplus 

A f t e r  d e t e r m i n i n g  t h a t  s u f f i c i e n t  surplus has been  se t  aside to cover  the  

m a x i m u m  economic  loss possible  on ex i s t ing  business ,  the  p o t e n t i a l  for s t a t u t o r y  

in so lvency  m a y  s t i l l  r ema in .  There  a re  two reasons  for  this.  F i r s t ,  the  gene ra l ly  

c o n s e r v a t i v e  n a t u r e  of  s t a t u t o r y  r e se rves  insures  t h a t  marg ins  are  ava i lab le  to 

cover  expe r i ence  worse  than  m a y  have  been  e x p e c t e d  in pr ic ing.  Unfor tuna te ly~  

those  marg ins  are  not  r ead i ly  ava i lab le  for  use on the  o c c u r r e n c e  for  which t h e y  

were  designed.  In the  absence  of  spec i f i c  s t a t u t o r y  relief~ these  conse rva t i ve  

r e se rve  marg ins  mus t  be m a i n t a i n e d  t h r o u g h o u t  the  mos t  seve re  economic  cyc les  

i f  the  c o m p a n y  is to survive  as a going concern .  

One example  is the  excess  i n t e r e s t  r e s e r v e  r equ i r ed  t o d a y  for m a n y  

g u a r a n t e e d  i n t e r e s t  p roduc t s .  These  amoun t s  canno t  be d rawn  down to m e e t  

g u a r a n t e e s  wi thou t  t r i gge r ing  inso lvency;  c o n t i n g e n c y  needs  must  t h e r e f o r e  b e  

m e t  out  of surplus se t  aside for  this  purpose.  To the  e x t e n t  t h a t  cash f low 

m a n a g e m e n t  has been  p r a c t i c e d  for  these  p roduc t s ,  however9 cash  f low risk has 

been  min imized .  A l though  this c o n s e r v a t i v e  m a n a g e m e n t  s ty le  canno t  be 

r e f l e c t e d  in the  level  of  excess  i n t e r e s t  r e se rves  held,  the  a c t u a r y  should t a k e  

this  in to  cons ide ra t i on  when passing on the  a m o u n t  and qua l i t y  of the  asse t s  

fo rming  any add i t iona l  surplus backing .  P r o d u c t  m a n a g e r s  who do not  r e ce ive  

r e c o g n i t i o n  for  the i r  e f f o r t s  at  cash f low m a t c h i n g  in r e d u c e d  surplus r equ i re -  

m e n t  m a y  even be t e m p t e d  to seek  h igher  r e t u r n s  on the i r  surplus back ing  

th rough  de l i be r a t e  m i s m a t c h .  
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The second  r e a s o n  why add i t iona l  surplus  mus t  be  held  in a so lvency  l aye r  

conce rns  the  ro le  f u t u r e  p r o f i t s  p l a y e d  in d e t e r m i n i n g  the  m a r k e t  va lue  of  the  

ex i s t ing  b lock  of  bus iness  in l aye r  one. In de t e rmi n i ng  the  m a r k e t  va lue  surplus 

level~ the  ne t  l iab i l i ty  cash  f low would  have  inc luded  any fu tu re  p ro f i t s  t ha t  

could  r e a l i s t i c a l l y  be  e x p e c t e d  to m a t e r i a l i z e  a f t e r  an ini t ia l  pe r iod  of s t ra in .  

Al though  this is r e a l i s t i c  f rom a m a r k e t  va lue  or cash  f low perspec t ive~  it has 

the  e f f e c t  of  impl ic i t ly  o f f s e t t i n g  c u r r e n t  ob l iga t ions  wi th  f u t u r e  p ro f i t  s t r e ams .  

The a c t u a r y  is no t  a l lowed  to  t ake  f u t u r e  p r o f i t s  in to  cons ide ra t i on  when 

check ing  for  p r o j e c t e d  t e chn i ca l  so lvency  and t h e r e f o r e  may  d e t e r m i n e  tha t  in 

o rde r  to  r e a l i z e  those  f u t u r e  profits~ the  c o m p a n y  r equ i r e s  addi t iona l  surplus to  

surv ive  the  ini t ia l  s t a t u t o r y  s t ra in .  W h a t e v e r  the  reason~ the  coml~any m a y  be 

j u d g e d  e c o n o m i c a l l y  v iab le  or even  h e a l t h y  in the  marke tp lace~  though  in danger  

of  b e c o m i n g  t e c h n i c a l l y  inso lven t  on a s t a t u t o r y  basis .  

If  a p p r o p r i a t e  surplus  has  b e e n  he ld  to c o v e r  the  m a r k e t  risk~ the  r emain ing  

c o n c e r n  a d d r e s s e d  a t  this l eve l  is of  an a c c o u n t i n g  r a t h e r  than e c o n o m i c  na tu re .  

To avoid  be ing  f o r c e d  to  r e s t r u c t u r e  i ts  a s s e t s  or  s e e k  r e l i e f  th rough r e insu rance  

on u n f a v o r a b l e  terms~ the  c o m p a n y  should hold addi t iona l  surplus up f ron t  to  

p rov ide  s u p p l e m e n t a l  a s se t  book  va lues  t h a t  will con t inuous ly  m e e t  s t a t u t o r y  

r e q u i r e m e n t s .  It is this addi t iona l  surplus  l aye r  tha t  we r e f e r  to as " so lvency  

surplus.  ~ 

It  may  be  use fu l  to  r e v i e w  the  p r o c e s s  invo lved  in de t e rmi n i ng  the  amoun t  

and n a t u r e  of  t h e s e  f i r s t  two  layers .  The m a r k e t  va lue  l aye r  was  a r r i ved  a t  by  

adding s u f f i c i e n t  a s s e t s  f rom the  surplus  l aye r  to the  a s se t s  back ing  po l icy  

r e s e r v e s  to  m a k e  the  a s se t  and l i ab i l i ty  cash  f lows  ba l ance .  The a s se t s  added  

h e r e  would  p r imar i l y  be  f ixed  i n c o m e  secu r i t i e s ,  c o m p a r a b l e  in c h a r a c t e r  and 

qua l i ty  to  those  under ly ing  the  po l icy  r e s e r v e s  and a s s u m e d  in pricing.  
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The second  l aye r  of  surplus is d e t e r m i n e d  by con t inu ing  this  analys is  

th rough  the  s ame  scena r ios  but  wi th  a focus  on a c c o u n t i n g  values .  To the  e x t e n t  

t h a t  a ccoun t ing  l iab i l i t i es  exceed  the  m a r k e t  value l i ab i l i ty  a t  each  dura t ion ,  a 

"paper" l iab i l i ty  exis t s  which need  only be cove red  wi th  asse t s  of  equal  e c o n o m i c  

subs tance .  These  paper  l iab i l i t ies  would inc lude ,  for  example~ excess  i n t e r e s t  

r e se rves  to the  e x t e n t  t h e y  e x c e e d  a m o u n t s  he ld  for  t h a t  purpose  in l aye r  one, 

and po l icy  r e se rves  where  e f f e c t i v e l y  o f f s e t  by  po l icy  loans  and the  unea rn ed  

po r t i on  of  the  d iv idend l iab i l i ty .  With  po l icy  va lues  s u f f i c i e n t l y  p r o t e c t e d  in the  

f i r s t  l aye r  of  surplus~ a s t ab le  p r o j e c t e d  book value  is the  p r i m a r y  qua l i ty  need ed  

for  asse t s  he ld  in this  second  layer .  Asse t  l iqu id i ty  is not  a p r i m a r y  conce rn  

here .  I t  is a s sumed  t h a t  cash flow r e q u i r e m e n t s  have  been  s u f f i c i e n t l y  cove red  

in the  f i r s t  l aye r  of surplus,  m in imiz ing  the  p o t e n t i a l  for possible loss on 

i n v e s t m e n t s  he ld  in the  second  layer .  

The i n t e r a c t i o n  among  lines will be an i m p o r t a n t  cons ide r a t i on  in arr iv ing 

a t  the  t o t a l  m a r k e t  va lue  or cash  f low needs .  O f f s e t s  among  l ines will be 

a p p a r e n t  at  this  s econd  level  and should be more  s ign i f i can t .  This is because  in 

add i t ion  to the  va ry ing  con t r i bu t i on  e a c h  l ine makes  in a g iven scenar io  to t he  

t o t a l  ne t  p ro f i t  or loss f igure  t h a t  d e t e r m i n e s  m a r k e t  value,  the  t iming  of  p ro f i t s  

or losses can be c r i t i c a l  for  ma in t a in ing  s t a t u t o r y  so lvency .  One line may  exp ec t  

i t s  book surplus to be s lowly drawn down th rough  a scena r io  over  which a second  

l ine m a y  only need  to survive  an i m m e d i a t e  book loss. The book surplus r equ i r ed  

u p f r o n t  to m e e t  the  e v e n t u a l  needs  of the  f i r s t  l ine can be used in the  i n t e r i m  to 

cover  the  s t a t u t o r y  needs  of  the  second,  while p ro f i t s  which develop l a t e r  in the  

second  line can  o f f s e t  losses as t hey  e m e r g e  in the  f i r s t .  
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A line v i e w e d  in i so la t ion  is unable  to coun t  on f u t u r e  p ro f i t s  wi th  book 

inso lvency  looming  in the  nea r  t e r m ,  and would  have  a g r e a t e r  Nbook" surplus  

n e e d  than the  s a m e  line cons ide red  as p a r t  of  a d ive r s i f i ed  company .  R e s e r v e  

s t a n d a r d s  a re  t h e r e f o r e  se t  c o n s e r v a t i v e l y  to c o v e r  r e a s o n a b l e  dev ia t ions  in 

e x p e r i e n c e  for  e a c h  p r o d u c t  v i e w e d  in i so la t ion .  As no ted ,  the  c o n t i n g e n c y  funds 

se t  as ide  in the  m a r k e t  va lue  l ayer  mus t  be  ava i l ab l e  to  m e e t  the  b road  needs  of  

the  s e v e r a l  p r o d u c t  l ines.  It  b e c o m e s  doubly  i m p o r t a n t  for  the  surplus  in this 

l aye r  to  m e e t  f u t u r e  s o l v e n c y  t e s t s .  

Z.3 So l id i ty  Sin-plus 

We have  e m p h a s i z e d  the  i m p o r t a n c e  of  surplus  held  to cove r  e x t r a o r d i n a r y  

r isks  i nhe ren t  in the  ex i s t ing  b locks  of  bus iness .  A major  a s sumpt ion  in 

d e t e r m i n i n g  the  c o m p o s i t i o n  of  the  f i r s t  t wo  l aye r s  was  the  c o m p a n y  could 

con t inue  as a going c o n c e r n  even  in the  f a c e  of  e x t r a o r d i n a r y  adve r se  

e x p e r i e n c e .  R e a l i s t i c a l l y ,  m a n a g e m e n t  will  b e  c o n c e r n e d  tha t  addi t iona l  surplus 

b e  he ld  to  fund s o m e  b a s e  l eve l  of  new sa les  in e a c h  of  the  s cena r io s  used  in the  

s tudy .  To a c c u r a t e l y  d e t e r m i n e  the  n a t u r e  (ma rke t  or book) of  this addi t iona l  

surplus  inves tmen t9  the  p r o b a b l e  g r o w t h  p a t t e r n s  for  e ach  of  the  ma jo r  p roduc t  

l ines as t hey  r e a c t  to the  s cena r io s  under  i n v e s t i g a t i o n  a re  r equ i r ed  as input  to 

t he  p r o c e s s  d e s c r i b e d  in l aye r s  one and two .  The addi t iona l  surplus  funds 

r e q u i r e d  to  b a c k  p r o j e c t e d  sa les  a c t i v i t y  can  again  b e  b r o k e n  in to  ~market"  and 

"book ~ c o m p o n e n t s  wi th  the  s a m e  i mp l i ca t i ons  fo r  i ts  i n v e s t m e n t  pol icy .  To 

d i f f e r e n t i a t e  t h e s e  amoun t s ,  t h e y  a re  r e f e r r e d  to he r e  as Sol idi ty  Surplus; t ha t  

is, the  add i t iona l  surplus  i n v e s t m e n t  r e q u i r e d  to  c a r r y  out  t he  exis t ing  bus iness  

plan.  

V-lO 



The exp l i c i t  inclusion of new sales  in the  th i rd  l aye r  ana lys i s  d i f f e r s  only in 

degree  f rom assumpt ions  used  in d y n a m i c a l l y  p r o j e c t i n g  the  ex i s t ing  blocks of  

business  forward .  A compar i son  of a g u a r a n t e e d  i n t e r e s t  p roduc t  wi th  one 

al lowing an i n t e r e s t  r a t e  r e s e t  will i l l u s t r a t e  this.  Asked  to  descr ibe  the  

probable  behav ior  of an exis t ing  block of  business  in a r is ing i n t e r e s t  scenar io ,  

the  m a n a g e r  of  the  g u a r a n t e e d  i n t e r e s t  p r o d u c t  will p ro j ec t  i nc reased  lapse 

e x p e r i e n c e  o f f s e t  by an inc rease  in new sales .  In e f f e c t ,  p roduc t s  issued a t  the  

new h igher  r a t e s  are  e x p e c t e d  to cann iba l i ze  the  ex is t ing  block of  business.  

C o n t r a s t  this  t r e a t m e n t  wi th  the  behav ior  desc r ibed  by the  second  p roduc t  

m a n a g e r  for  the  p roduc t  wi th  a r a t e  r e s e t  f e a t u r e :  F u t u r e  c r e d i t e d  r a t e s  in the  

s a m e  scena r io  m a y  requ i re  an expl ic i t  subsidy to keep lapse r a t e s  within reason.  

Both  m a n a g e r s  r e c o g n i z e  the  economic  cos t  of  keep ing  business  on the  books in 

this  scenar io .  For  one p roduc t ,  t h a t  r e c o g n i t i o n  took the  fo rm of new sales  made  

a t  a loss, while the  second  p roduc t ' s  subsidy is impl ic i t  in i ts  r ev i sed  pr ic ing.  

Thus, the  line b e t w e e n  an ex i s t ing  block of business  and new sales is not  a lways  

eas i ly  d rawn  - -  one more  r eason  why a base  leve l  of r e p l a c e m e n t  sales  m a y  be 

j u s t i f i e d  in adding a degree  of r ea l i sm to the  behav ior  of a t h e o r e t i c a l l y  closed 

block of  business .  

This is no t  to sugges t  t h a t  surplus is he ld  m e r e l y  to m e e t  the  con t ingenc ie s  

of  ex is t ing  and p r o j e c t e d  business.  There  is a pu re ly  c o s m e t i c  r e a son  for holding 

surplus.  For  a c o m p a n y  to survive  and  prosper ,  i t  mus t  no t  only  be s t rong,  bu t  i t  

mus t  s eem to be s t rong  in the  eyes  of  an u n s o p h i s t i c a t e d  public lacking 

i n f o r m a t i o n  n e c e s s a r y  to d is t inguish  surplus q u a n t i t y  f r o m  qua l i ty .  For  this  

r eason  a c o m p a n y  m a y  m a n d a t e  a m in imum level  of  surplus to be he ld  a t  all 

t imes .  This leve l  may  be pure ly  sub jec t ive ,  con fo rm b road ly  to c o m p a n y  

t r ad i t ions ,  or be se t  wi th  an e x t e r n a l  "rule  of thumb"  r a t i ng  in mind. The 
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c o s m e t i c  n a t u r e  of  this  r e q u i r e m e n t  does  not  l essen  i ts  i m p o r t a n c e  to the  overa l l  

h e a l t h  of the  c o m p a n y - -  a p p e a r a n c e s  can,  a t  t imes ,  be  more  i m p o r t a n t  than  

r e a l i t y .  A l l o w a n c e  can,  h o w e v e r ,  be  made  for  the  e s sen t i a l  "book" c h a r a c t e r  of 

this  n e e d  th rough  su i t ab l e  a s se t  s e l ec t i on .  

The a m o u n t s  a r r i ved  a t  by  i t e r a t i n g  the  s cena r io  t e s t ing  p roce s s  for  new 

sa les  fo rm the  min imum surplus  back ing  for  e a c h  line. C o m p a r i s o n  wi th  the  

a m o u n t s  d e t e r m i n e d  using the  company ' s  t r ad i t i ona l  surplus  f o rmu l a  may  

i n d i c a t e  a r e a s  of  ove r  - -  or  under  - -  c o n s e r v a t i s m .  The func t ion  of  this th i rd  

l aye r  is to se t  a t o t a l  surplus  cap  wi th  which  m a n a g e m e n t  will f ee l  c o m f o r t a b l e  

and to  which  the  s e p a r a t e  l ines  can manage .  The c o s m e t i c  func t ion  of  surplus is 

o f  s u f f i c i e n t  m a r k e t i n g  c o n c e r n  to  be  f a c t o r e d  into s e t t i ng  this  th i rd  layer .  

The f i r s t  t h r e e  l aye r s  of  surplus  p rov i de  a p r e c i s e  de sc r i p t i on  of  the  t o t a l  

i n v e s t m e n t  back ing  e a c h  p r o d u c t  line and, conve r se l y ,  p rov ide  a m o r e  e x a c t  

m e a s u r e  of  the  l eve l  of  surplus  to  which  e a c h  p r o d u c t  l ine should be  managed .  

P e r c e p t i o n s  of  r isk change  as p r o d u c t s  and the  e c o n o m y  change,  and the  

e x i s t e n c e  of  o f f s e t s  b e t w e e n  l ines  m a y  a l t e r  surplus  a l l oca t ions  in u n p r e d i c t a b l e  

ways .  It would  be  i napprop r i a t e ,  then ,  to  r igidly  e n f o r c e  an empi r i ca l l y  

d e t e r m i n e d  m e a s u r e  of  r isk in p r o d u c t  p r ic ing  when t he  f o r c e s  which  d e t e r m i n e  

t ha t  r isk a re  l a rge ly  b e y o n d  the  p r o d u c t  manage r ' s  con t ro l .  N e v e r t h e l e s s ,  the  

m e t h o d o l o g y  in i t ia l ly  d e v e l o p e d  to  c l a r i f y  a p p r o p r i a t e  surplus  leve ls  leads  to  a 

m o r e  r e a l i s t i c  v iew of  surplus  as an i n v e s t m e n t  a t  va ry ing  d e g r e e s  of risk. This 

r e a l i z a t i o n  mus t  u l t i m a t e l y  b e  r e f l e c t e d  in p r o d u c t  p r ic ing  and /o r  g r o w t h  

o b j e c t i v e s  of  the  p r o d u c t  l ines.  
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This las t  po in t  de se rves  f u r t h e r  c o m m e n t .  Surplus needs  are  d e t e r m i n e d  

n a t u r a l l y  f rom a m i n i - m a x  p r o c e d u r e  in c o n t r a s t  to the  e x p e c t e d  value approach  

n o r m a l l y  e n c o u n t e r e d  in in su rance  pr ic ing.  Tha t  is, surplus is he ld  a t  the  

min imum level  n e c e s s a r y  to  m e e t  the  company ' s  ob j ec t ives  during a per iod  of  

m a x i m u m  s t ress .  The f a m i l y  of adve r se  e c o n o m i c  scena r ios  to t e s t  ex is t ing  

bus iness  provides  a bounda ry  for  t he  wors t  case  e x p e r i e n c e  aga ins t  which this  

surplus  is held  but  m a n a g e m e n t  m a y  wish to add scena r ios  of  i ts  own to t h a t  

f a m i l y  m espec ia l ly  in p lanning fu tu r e  g rowth .  The m a x i m u m  of the  surplus 

r e q u i r e m e n t s  over  t h a t  f a m i l y  of  e c o n o m i c  scenar ios  will d e t e r m i n e  the  

min imum surplus needed .  

Z.4 G r o w t h  Surplus 

The f i r s t  t h r e e  l aye r s  of surplus cover  the  a m o u n t  and  n a t u r e  of the  

i n v e s t m e n t  r equ i r ed  to  back  ex i s t ing  l ines of  business  to  the  a n t i c i p a t e d  level  in 

ex is t ing  sa les  plans.  Surplus he ld  over  and above a m o u n t s  d e t e r m i n e d  in this  

m a n n e r  are  ava i l ab le  to fund g r o w t h  over  and above t h a t  p r o j e c t e d  in the  cu r r en t  

sa les  plan or to fund new lines or new ven tu re s .  While the  spec i f i c  e conomic  or 

book c h a r a c t e r i s t i c s  of  each  as se t  were  c a r e f u l l y  n o t e d  as t h e y  were  added  to 

the  f i r s t  t h r e e  l ayers ,  a m o r e  v e n t u r e s o m e  i n v e s t m e n t  po l icy  can  be p e r m i t t e d  in 

manag ing  the  asse t s  in the  f o u r t h  l ayer .  In f a c t ,  b ecause  asse t s  in the  f i r s t  t h r e e  

l aye r s  al low the  c o m p a n y  to earn  a r e t u r n  on the  under ly ing  in force9 a g r e a t e r  

risk t o l e r a n c e  m a y  be r equ i r ed  for  a s se t s  he ld  in this  f r e e  surplus l aye r  if  t h e y  

a re  to  ea rn  an equ iva l en t  overa l l  r e t u rn .  

The overa l l  level  of  surplus i d e n t i f i e d  as " f r ee"  to fund new ven tu r e s  will 

va ry  by company .  A low leve l  of g r o w t h  surplus need  not  i nd i ca t e  a lack  of  
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v i t a l i t y ,  b u t  m e r e l y  t h a t  r e t u r n s  on ex i s t ing  l ines are  a t t r a c t i v e  enough to mer i t  

a g r e a t e r  l eve l  of  r e i n v e s t m e n t .  

As new v e n t u r e s  a re  f o r m e d  or as new g r o w t h  is funded,  a r e a l l o c a t i o n  of 

surplus  by  l aye r  is r equ i red .  The r e a l l o c a t i o n  mus t  be  r e f l e c t e d  in app rop r i a t e  

i n v e s t m e n t  ac t ion .  The d i s t inc t ion  b e t w e e n  l aye r  t h r e e  and l aye r  four  is the  

d e g r e e  of  c o m m i t m e n t  of  t he  surplus  i n v e s t m e n t  to t he  ex is t ing  lines.  The m o r e  

s p e c i f i c  the  bus iness  plan or the  s h o r t e r  the  planning hor izon,  t he  more  de f in i t e  

is t he  c o m m i t m e n t  of  surplus  funds. Tha t  surplus  c o m m i t t e d  to l ayer  th ree ,  

should  b e  r e f l e c t e d  in a p p r o p r i a t e  i n v e s t m e n t  ac t ion .  This involves  more  than  a 

pape r  t r a n s a c t i o n  b e t w e e n  layers .  This is e spec i a l ly  t rue  where '  a more  

a g g r e s s i v e  i n v e s t m e n t  s t r a t e g y  is f o l l owed  for  the  a s se t s  compr is ing  f r e e  surplus.  

Sect ion 3: Implications for the Future 

It  should  be  obvious  f rom this d e v e l o p m e n t  tha t  s e g m e n t a t i o n ,  a l though not  

e x p l i c i t l y  r e q u i r e d  for  the  a c t u a r y ' s  analys is ,  may  in f a c t  b e c o m e  a p r a c t i c a l  

n e c e s s i t y .  This s t e m s  f rom the  d e t a i l e d  n a t u r e  of  the  p r o j e c t e d  i n v e s t m e n t  

a c t i ons  which  a c c o m p a n y  each  s cena r io .  Unless  the  fu tu re  r e i n v e s t m e n t  

s t r a t e g i e s  are  kep t  v e r y  s imple  and a s s u m e d  s t a t i c  for  e a c h  scenar io ,  the  a c t u a r y  

will  n e e d  a s su rance  t ha t  a m e c h a n i s m  is in p l a c e  to  mon i to r  ongoing i n v e s t m e n t  

a c t i v i t y .  This is e s p e c i a l l y  i m p o r t a n t  i f  t ha t  ana lys is  a s s u m e d  tha t  a p r o j e c t e d  

cash  f low m a t c h i n g  s t r a t e g y  would  be  f o l l o w e d  for  s e v e r a l  p r o d u c t  lines. Where  

the  a s s u m p t i o n  of  individual  i n v e s t m e n t  s t r a t e g i e s  f o r m e d  an in tegra l  p a r t  of 

c e r t i f i c a t i o n ,  t he  m a i n t e n a n c e  of  s e p a r a t e  i n v e s t m e n t  s e g m e n t s ,  e ach  under  the  

supe rv i s ion  of  a p o r t f o l i o  manager ,  m a y  be  n e e d e d  to insure  c red ib i l i ty .  The 

a c t u a r y  may  t h e r e f o r e  f ind s e g m e n t a t i o n  an ind i spensab le  tool  in insuring the  
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i n c r e a s e d  deg ree  of  i n t e r a c t i o n  b e t w e e n  p roduc t  and po r t fo l i o  manage r s  r equ i red  

in the  fu tu re .  

We also s t ress  t h a t  surplus is he ld  for  a v a r i e t y  of  purposes  and can be held  

in a v a r i e t y  of  fo rms .  Not  all  surplus is n e e d e d  to m e e t  an i m m e d i a t e  cash need9 

and it  fo l lows t h a t  no t  all surplus needs  to be held  in cash. Even surplus levels  

r equ i red  to cover  a p o t e n t i a l  e c o n o m i c  {as opposed to s t a t u t o r y )  loss need  no t  be 

t i ed  up in cash or s h o r t - t e r m  i n v e s t m e n t s  as long as the  asse t  make-up  was 

cons ide red  when s e t t i n g  t h a t  level .  These r ev i sed  i n v e s t m e n t  goals t ake  the  f i r s t  

s tep  t oward  insur ing t h a t  i n v e s t m e n t  pol icy  is compa t ib l e  wi th  p roduc t  

guarantees~ and it is n a t u r a l  to  e x t e n d  the  s a m e  ca re  shown in inves t ing  ~ the  basic  

po l icy  funds to the  i n v e s t m e n t  of  r e l a t e d  c o n t i n g e n c y  amoun t s .  

The m a r k e t  va lue  l aye r  of  surplus~ for  example ,  is t i ed  c lose ly  to the  

economics  of the  under ly ing  p roduc t  and should be i nves t ed  accord ing ly  by a 

p roduc t ' s  po r t fo l i o  manage r .  This would n a t u r a l l y  be in asse t s  s imi lar  in qua l i t y  

to those  a s sumed  in p roduc t  pr ic ing  and unde r ly ing  the  bas ic  pol icy  rese rves .  On 

the  o the r  hand~ t h a t  s ame  po r t fo l i o  m a n a g e r  n e e d  no t  be made  responsible  f o r  

asse t s  of  less e conomic  subs t ance  t h a t  are  n e e d e d  only in the so lvency  l ayer .  

These  l a t t e r  i n v e s t m e n t s  could be m a n a g e d  f rom a c o r p o r a t e  accoun t .  This 

t r e a t m e n t  would have  the  added  a d v a n t a g e  of no t  burden ing  any  one line wi th  

the  lower  earn ings  on asse t s  which canno t  o t h e r w i s e  be disposed.  The s e p a r a t e  

i n v e s t m e n t  goals  se t  for  v i t a l i t y  or g r o w t h  surplus requ i re  spec i a l i zed  i n v e s t m e n t  

t echn iques  ob t a ined  only th rough  the  a p p o i n t m e n t  of a s e p a r a t e  po r t fo l i o  

manage r .  
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The i m p o r t a n c e  of the  a c t u a r y ' s  work in s e t t i ng  r ea l i s t i c  levels  of surplus 

should also be ev iden t  to  any company  manag ing  on a r e t u rn  on equ i ty  basis. By 

p ro j ec t i ng  the  surplus r e q u i r e m e n t s  f o rwa rd  into  the future~ a r ea l i s t i c  measu re  

of  t he  surplus c o m m i t t e d  to the  ex is t ing  business  plan can be d e t e r m i n e d .  This 

m e a s u r e  has ano the r  a d v a n t a g e  over  ex is t ing  fo rmu la  amoun t s  in t ha t  it  makes  

a l lowance  for  c o n s e r v a t i v e  m a n a g e m e n t  s ty l e  bo th  in s e t t i ng  the  absolu te  level  

r equ i red  and in giving an ind ica t ion  of c o m p a r a t i v e  risk. M a n a g e m e n t  is then  

f ree  to apply i ts  own sub jec t ive  views on t h e s e  risks when se t t i ng  a r equ i red  

r e tu rn .  

The me thod  deve loped  to help the  a c t u a r y  provide advice  6n surplus 

a d e q u a c y  b e c o m e s  a basic  tool  of r isk m a n a g e m e n t .  It r evea l s  not  only how the  

a m o u n t  and c h a r a c t e r  of  the  surplus backing  r e l a t e  to p roduc t  design and 

i n v e s t m e n t  pol icy,  bu t  also provide  g r e a t e r  de t a i l  on the  n a t u r e  of the  r isk 

under ly ing  each  endeavor .  The major  c a s u a l t y  in this  new e n v i r o n m e n t  is, if  not  

surplus " fo rmulas"  t hemse lves ,  then  a t  l eas t  m a n a g e m e n t ' s  c o m f o r t  wi th  them.  

There  a re  no f ixed rules  to measu re  surplus a d e q u a c y  --  t he re  never  were.  The 

a m o u n t s  needed  are too dependen t  on the  qua l i t y  of  the  asse t  backing  and t h e  

n a t u r e  of  the  company ' s  p roduc t  mix to allow for  a universa l  fo rmula .  

The emphas i s  is now on rea l i sm.  The ma jo r  tool  is the  analysis  of the  cash 

f low i n t e r a c t i o n s  t h a t  occur  wi th  the  t h r e e  major  sources  of risk - -  a sse t  default~ 

pr ic ing  i n a d e q u a c y  and i n t e r e s t  r a t e  f l u c t u a t i o n  - -  in a r ea l i s t i c  i n v e s t m e n t  

s e t t i ng .  The t o u c h s t o n e  in cons ider ing  any changes  to the basic  me thodo logy  

i l l u s t r a t e d  he re  should be, "Does i t  add to the  r ea l i sm of the  scenar io  being 

t e s t e d ? "  It fol lows t h a t  m a n a g e m e n t  will want  to s tudy  the  e f f e c t  of e x p e c t e d  

new business  g r o w t h  on the  r equ i red  l ayers  of  surplus and the  e f f e c t  of a s ingle 
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yea r ' s  sa les  on surplus  r e q u i r e m e n t s .  P r o b a b l e  v a r i a t i o n s  in uni t  expense  leve ls  

and all tax  c o n s e q u e n c e s  must  be  i n v e s t i g a t e d .  The cash  f low e x p e c t e d  f rom the  

ex i s t ing  asse t  and l i ab i l i ty  mix should be  d e t e r m i n e d  as c lose ly  as poss ib le ,  wi th  

c a r e  given to the  s e l e c t i o n  o f  p r o b a b l e  f u t u r e  i n v e s t m e n t  po l icy .  
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